In order to take the predominate period Tp into account in site classification，a formula is adopted as the relation between VS20 with Vs30 and Tp. The Tp of 233 sites with data of shear wave velocity profiles from NGA-west2 databank are calculated by two approaches. Site categories of the 233 sites are classified from the formula and their values of VS30 and Tp. The coincidences of the results with the site categories from the profiles directly show that the Tp by Quarter-wavelength Approximation is better than that from Tp' by H/V spectral ratio.
INTRODUCTION
Effect of site condition on strong ground motion has been recognized for many decades, and characterized by site category in seismic design code. However, the site classifications are different in codes of the main earthquake countries. For examples, sites are classified into six categories in US [1] mainly from average shear wave velocity Vs30,and are classified into four categories in China from Vs20 and overburden thickness [2] . Site predominate period Tp is suggested to be taken into account in site classification in these years [3] , basically from microtremor studies [4] , [5] . A way to do this from Vs30is presented in this paper. Two approaches to estimate site predominate period are compared further during the process.
THE FORMULA ADOPTED TO ESTIMATE VS20 AND H
Average shear wave velocity, as above mentioned Vs30 and Vs20, can be calculated by Equation 1
where hi is bottom depth (m)of the ith soil or rock layer, vsi is shear wave velocity (m/s)of the soil or rock layer, n is the total number of the soil or rock layers from ground surface to the depth z, say20 or 30 meters.
NGA-West2 databank, the largest strong ground motion database nowadays in the world, provides site category in A, B, C, D, E and F for each observation station, and each record links with its own station [6] . Chinese researchers and engineers should know a corresponding relation between the two classifications, in their applications of the NGA database. By means of the progresses in [7] and [8] , two of the authors of this paper presented a formula for the relation between VS20 and Vs30 with Tp as Equation 2 [9] . 20 30 log 0.1411 1.019 log 0.0634
The formula to estimate Vszm, the average velocity between any depths z and z+1 must be (
An iterative process to estimate rough overburden thickness is presented based on two formulas for the average velocity at depth z from Vs30 and Vs20, and the velocity between two depths [10] . Figure 1 shows a comparison of the overburden thicknesses H, estimated roughly for 732 site profiles in US and Japan by the process, with those H' directly from the profiles. One can see from the figure that the estimation is OK for site classification. 
THE PREDOMINATE PERIODS FROM TWO APPROACHES
By means of the Quarter-wavelength Approximation [11] , site predominate period from a shear wave velocity profile can be calculated by Equation 4. 
Horizontal to vertical spectral ratio is usually adopted to detect site predominate period, primarily from analysis of microtremor observation data [4] , [5] . Recently, some researchers suggested adopting H/V ratio of 5% damping response spectra of ground motion to recognize Tp [12] , [13] . .H/V spectral ratio is calculated from horizontal response spectra from NGA-West2 Flat file RotD50 d005 public version, and vertical spectra from NGAW2 Flat file Vertical 5 percent damping in this paper. In order to restrain high frequency oscillation, the ratio curve is then smoother by a moving window with seven weighting values 0.05, 0.1, 0.2, 0.3, 0.2, 0.1 and 0.05. Tp is recognized from the period corresponding to the maximum peak of the ratio curve in period range 0.04 sec. to 3.0 sec., and 0.1 sec. to 1.0 sec., respectively, to delete some large peaks at very long period range. 
THE SITE CATEGORIES OF 233 SITES FROM NGA-WEST2 DATA
The 233 sites are selected, as there is shear wave velocity profile for each of them in the data base. Site categories of these sites are classified firstly from the profiles for test. Then the site categories are classified from Vs20 and H by the equation 2 and the above mentioned process with input of Vs30 and Tp by Quarter-wavelength Approximation, from spectral ratio in 0.1 sec. to 1.0 sec. period range, and ratio in 0.04 sec. to 3.0 sec. range, respectively, as result 1, result 2 and result 3 listed in Table I . Each result in the table consists of two lines, one is number of the sites that result categories are the same as the test standard, i. e. the category from corresponding profiles; the other is the corresponding coincidence rate, i. e. the percentage of the ratio of the site number in the next upper cell to the total number of sites in the category, as listed at the last line.
Take the coincidence rate as an evaluation criterion; one can see from the table that Tp by Quarter-wavelength Approximation is better than those from Tp by H/V spectral ratio. In the latter two Tps, one from spectral ratio in period range 0.1 sec. to 1.0 sec. is better than the other from the larger range. 
CONCLUSIONS
From the formula adopted in this paper, site predominate period Tp is taken into account to estimate Vs20 and H. The site category can be evaluated from the two by Chinese site classification. According to the coincidences of the results with the test standard from the site profile directly, it can be concluded that the Tp by Quarterwavelength Approximation is better than those by H/V spectral ratio, and site can be classified just from Vs30 with a confidence more than 80%.
